Electrophysiological evidence for the coexistence of alpha1 and alpha6 subunits in a single functional GABA(A) receptor.
The subunit combinations alpha1beta2gamma2, alpha6beta2gamma2, and alpha1alpha6beta2gamma2 of the GABA(A) receptor were functionally expressed in Xenopus oocytes. The properties of the resulting ion currents were characterized by using electrophysiological techniques. The concentration-response curve of the channel agonist GABA for alpha1alpha6beta2gamma2 showed a single apparent component characterized by an EC(50) of 107 +/- 26 microM (n = 4). It was different from the one for alpha1beta2gamma2, which had an EC(50) of 41 +/- 9 microM (n = 4), that for alpha6beta2gamma2, with an EC(50) of 6.7 +/- 1.9 microM (n = 5), and those for alpha1beta2 and alpha1alpha6beta2. There was no appreciable functional expression of alpha6beta2. Allosteric responses of alpha1alpha6beta2gamma2 to diazepam were intermediate to those of alpha1beta2gamma2 and alpha6beta2gamma2, and allosteric responses to flumazenil were comparable to the ones for alpha1beta2gamma2. The inhibition by furosemide of the currents elicited by GABA in alpha1alpha6beta2gamma2 [IC(50) = 298 +/- 116 microM (n = 7), assuming only one component] was not identical with inhibition of alpha6beta2gamma2 (IC(50) = 38 +/- 2 microM, n = 4), alpha1beta2gamma2 (IC(50) = 5,610 +/- 910 microM, n = 5), or a mixture of these components (assuming two components). These findings indicate unambiguously the formation of functional GABA(A) receptors containing two different alpha subunits, alpha1 and alpha6, with properties different from those of alpha1beta2gamma2 and alpha6beta2gamma2. Furthermore, we provide evidence for the facts that in the Xenopus oocyte (a) the formation of the different receptor types depends on the relative abundance of cRNAs coding for the different receptor subunits and (b) that functional dual subunit combinations alphabeta do not form in the presence of cRNA coding for the gamma subunit.